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(54) THERMOSETTING RESIN COMPOSITION . 

(57)Abstract: 

PURPOSE: To obtain a composition excellent in heat resistance, impact resistance and water 
resistance, by mixing a resin comprising a cyanic ester component and a bismaleimide 
component with a liquid epoxy resin, a thermoplastic resin, a liquid polybutadiene resin, etc. 
CONSTITUTION: A resin composition comprising 94W20wt.% resin composed of a cyanic 
ester component and a bismaleimide component with 2W50wt.% liquid epoxy resin , 
2W50wt.% thermoplastic resin and 2W50wt. % liquid polybutadiene . liquid butadiene 
copolymer or liquid butadiene/acrylonitrile copolymer. The epoxy resin used can react with the 
resin composed of the cyanic ester component and the bismaleimide component, increase its 
tack and shorten its curing time. Said thermoplastic resin is used to improve impact resistance 
and is one compatible with the resin composed of the cyanic ester component and the 
bismaleimide component. 
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AB The title compns . , useful for impregnating into highly extended carbon 

fibers, contain bismaleimide-cyanate ester copolymers 20-94, liquid egox^ 
resins 2-50, thermoplastic resins 2-50, and tunc tioiial group- containing liquid 
polybutadiene or NBR 2-50%. <; T'nus3 BT 2160 (I; bismaleimide-cyanate ester 
' copolymer ) 50, ELA 128 (II; epoxy resin) 10, powdered PES 4100-PF [poly(^ther 
sulfone)] 20, powdered T250-API-50 (nylon 12) 20, BN 1015 (maleic 
anhydride-modified polybutadiene ) 15, a catalyst (III) 0.2, and Zn octoate 
(IV) 0.02 part were thoroughly mixed and sheeted. The sheet (A) was 
impregnated into carbon fibers to prepare a uniaxial carbon fiber prepreg, 
36 sheets of which were laminated and cured at 177® and 7.5 kg/cm2 
for 2 h to show compression strength 32.1 kg/mm2 after shocking, compared 
with 18.0 kg/mm2 for a control from a sheet from I 90, II 10, III 0.2, and 
IV 0.02 part. The thermoset A showed glass transition temperature 210^ 
initially and 175° after kept at 80° and 100% relative . 
humidity for 7 days. 
ST heat resistance bismaleimide resin; impact resistance bismaleimide resin; 
water resistance bismaleimide resin; tackiness bismaleimide resin blend; 
carbon fiber thermosetting resin prepreg; bismaleimide cyanate copolymer 
blend thermosetting; liq epoxy resin tackiness improver; polyether sulfone 
impact resistance improver; nylon impact resistance improver; maleic 
anhydride modification polybutadiene thermoset 
IT Plastics, reinforced 

RL: POP (Polymer in formulation) ; USES (Uses) 

(bismaleimide-cyanate ester copolymer -epoxy resin- thermoplastic 
resin- functional group- containing polybutadiene (or NBR) blends, carbon 
fiber- reinforced) 
IT Heat-resistant materials 
Water-resistant materials 

(bismaleimide-cyanate ester copolymers, containing liquid epoxy resins and 
thermoplastic resins and functional group- containing liquid polybutadiene or 
NBR) 

IT Polyamides, uses and miscellaneous 
Polyesters, uses and miscellaneous 
RL: POP (Polymer in formulation) ; USES (Uses) 

(blends with bismaleimide-cyanate ester copolymers, epoxy resins, 
maleated polybutadiene and functional group -containing vinyl polymers, 
prepregs) 

IT Polyesters, uses and miscellaneous 

RL: POP (Polymer in formulation) ; USES (Uses) 

(blends with bismaleimide-cyanate ester copolymers, maleated 
polybutadiene and thermoplastic resins, prepregs) 
IT Carbon fibers, uses and miscellaneous 

RL: MOA (Modifier or additive use); USES (Uses) 

(reinforcement, for bismaleimide-cyanate ester copolymer- epoxy 



resin-thermoplastic resin- functional group- containing polybutadiene (or 

NBR) blends, prepreg laminate from) 
Rubber, nit rile, uses and miscellaneous 
RL: POF (Polymer in formulation) ; USES (Uses) 

(carboxy- terminated, blends with bismaleimide-cyanate ester copolymers, 

epoxy resins and polyether sulfones, prepregs) 
Rubber, butadiene 

RL: POF (Polymer in formulation) ; USES (Uses). 

(of 1, 2 -configuration, maleated, BN 1015, polymers with 
bismaleimide-cyanate ester copolymers, epoxy resins and polyesters, 
heat-, impact- and water-resistant, with good tackiness) 
Polysulfones, uses and miscellaneous 
RL: POF (Polymer in formulation) ; USES (Uses) 

(polyether-, blends with bismaleimide-cyanate ester copolymers, epoxy 
resins and functional group- containing vinyl polymers, prepregs) 
Polyimides, uses and miscellaneous 
RL: POF (Polymer in formulation) ; USES (Uses) 

(polyether-, blends with bismaleimide-cyanate ester copolymers, epoxy 
resins, maleated polybutadiene and saturated polyesters, prepregs) 
Polyethers, uses and miscellaneous 
RL: POF (Polymer in formulation) ; USES (Uses) 

(polyimide- , blends with bismaleimide-cyanate ester copolymers, epoxy 
resins, maleated polybutadiene and saturated polyesters, prepregs) 
7440-44-0, Carbon, uses and miscellaneous 
RL: MOA (Modifier or additive use) ; USES (Uses) 

(carbon fibers, reinforcement, for bismaleimide-cyanate ester 
copolymer-epoxy resin- thermoplastic resin- functional group -containing 
polybutadiene (or NBR) blends, prepreg laminate from) 
80-05-7D, polymers with bismaleimide-cyanate ester copolymers, 
epichlorohydrin and functional group- containing vinyl polymers 106-89-8D, 
polymers with bismaleimide-cyanate ester copolymers, bisphenol A and 
functional group- containing vinyl polymers 693-57-2D, polymers with 
bismaleimide-cyanate ester copolymers, functional group- containing vinyl 
polymers and polyether sulfones 
RL: POF (Polymer in formulation) ; USES (Uses) 

(heat- and impact- and water-resistant, with good tackiness) 
108-31- 6D, 2 , 5 - Furandione , reaction products with polybutadiene, polymers 
with bismaleimide-cyanate ester copolymers and epoxy resins 9003-17-2D, 
maleated, polymers with bismaleimide-cyanate ester copolymers and epoxy 
resins 25667-42-9D, polymers with bismaleimide-cyanate ester copolymers 
and functional group- containing vinyl polymers 2 9294- 36- 8D, polymers with 
bismaleimide-cyanate ester copolymers, epoxy resins and maleated 
polybutadiene 68508- 55 -4D, polymers with epoxy resins and functional 
group- containing vinyl polymers 68508-55-4D, polymers with epoxy "resins, 
maleated butadiene rubber and polyesters 108599-01-5D, Epiclon TSR 601, 
polymers with bismaleimide-cyanate ester copolymers and polyether sulfones 
RL: POF (Polymer in formulation) ; USES (Uses) 

(heat-, impact- and water-resistant, with good tackiness) 
9003-18-3 

RL: POF (Polymer in formulation) ; USES (Uses) 

(rubber, carboxy- terminated, blends with bismaleimide-cyanate ester 
copolymers, epoxy resins and polyether sulfones, prepregs) 
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ABSTRACTED- PUB-NO: JP 01020262A 
BASIC-ABSTRACT: 

A thermosetting resin compsn. comprises mainly 94-20 wt. % resin comprising a 
cyanate ester and bismaleimide ; 2-50 wt. % liq. epoxy resin ; 2-50 wt . %_liq. 
polybu tadiene or liq. butadiene/acrylonitrile copolymer. 

The cvanate /bismaleimide resin is pref . e.g. BT Resin available from MITN. The 
liq. epoxy resin is pref. reacted with the cyanate ester /bismaleimide resin to 
improve the compatibility with moulding jigs and to reduce the hardening time. 
It is pref. e.g., di epoxide of bisphenol having mol , wt. = upto 3O0 and epoxy 
equiv. = upto 300 available from SUMO. The thermoplastic resin is pref. 
compatible with the cyanate ester /bismaleimide resin (e.g. satd. polyester, 
polyether sulphone, polyphenylene sulphide, polyurethane , polyetherimide or 
polyether) or one dispersible into the resin )e.g., Nylon). The liq. 
polybutadiene is pref. modified by maleic anhydride.. The copolymer pref. has 
terminal COOH gps. or a reaction product of butadiene with epoxy resin . The 
compsn. is opt. blended with a hardener (e.g. triethylamine or Zn octylate) . 
The compsn. is hardened at 150-300 deg. C under a pressure = 0.1-500 kg/cm2 . 

USE/ADVANTAGE - The resin compsn. is usable for impregnating into highly 
tensile carbon fibre to provide prepreg. The laminated board prepd. from the 
prepreg sheets has good resistance against heat, impact and water. 
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TITLE-TERMS: THERMOSETTING RESIN COMPOSITION CARBON FIBRE PREPREG COMPRISE 
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THERMOPLASTIC RESIN LIQUID POLYBUTADIENE POLYBUTADIENE 
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